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Attention Certificate of Corrections Branch 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 
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REQUEST FOR CERTIFICATE OF CORRECTION OF 
PATENT UNDER 37 C.F.R. 1.322(a) 


Sir: 


Attached is Form PTO/SB/44 suitable for printing. 

Submitted herewith is a copy of the Notice of Allowance and Fee(s) Due and the 
Notice of Allowability dated May 22, 2006 and a copy of the Amendment filed March 1, 
2006. Applicant respectfully submits that the corrections shown below are in accordance 
with the Amendment filed March 1, 2006. The corrections thereof do not involve such 
changes in the patent as would constitute new matter or would require re-examination. 
Applicant respectfully requests a Certificate of Correction for the following: 

In Claim 10, column 7, line 24, delete "in a accordance" and insert therefor ~ in 
accordance — . 
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In Claim 12, column 7, line 32, between "with" and "dump" insert — a ~. 
In Claim 22, column 8, beginning on line 43, delete "diode is parallel said first diode 
and positioned" and insert therefor — diode is positioned — . 

In Claim 24, column 8, line 55, delete "said RE coil," and insert therefor — said RF 

coil, — . 

The corrections are not due to any error by Applicant and no fee is due. 
The Assignment for this patent is recorded on Reel 015230/Frame 0324. 
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3, The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 
apply. 

(complete (a) or (b), as applicable) 

(a) Applicant petitions for an extension of time under 37 C.F.R. 1.136 

(Fees: 37 C.F.R. 1 .17(a)-(d) for the total number of months checked below:) 

Extension for response Other than small Small entity Fee 

within: entity Fee (if applicable) 


first month 

$ 120.00 

$ 60.00 

second month 

$ 450.00 

$ 225.00 

third month 

$ 1,020.00 

$ 510.00 
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$1,590.00 

$ 795.00 

fifth month 

$2,160.00 

$1,080.00 


Fee: $ 


If an additional extension of time is required, please consider this a petition therefor. 

(Check and complete the next item, if applicable) 

An extension of months has already been secured. The fee paid 

therefor $ is deducted from the total fee due for the total months 

of extension now requested. 

Extension fee due with this request $ 

OR 

(b) X Applicant believes that no extension of term is required. However, this 
conditional petition is being made to provide for the possibility that 
applicant has inadvertently overlooked the need for a petition for extension 
of time. 
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FEE FOR CLAIMS 
The fee for claims (37 C.F.R. 1.16(b)-(d)) has been calculated as shown below: 
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CLAIMS 
REMAINING 
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AMENDMENT 


(Col. 2) 

HIGHEST NO. 
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(Col. 3) 

PRESENT 
EXTRA 

SMALL ENTITY 
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RATE FEE 

OR 

SMALL ENTITY 

ADDITIONAL 
RATE FEE 

TOTAL 


MINUS 



X $25.00= $ 


X $30.00 = $ 

INDEP. 


MINUS 



X $100.00= $ 


X $200.00 = $ 


FIRST PRESENTATION OF MULTIPLE DEP. CLAIM 

+ $180.00= $ 


+ $360.00= $ 


TOTAL ADDITIONAL 
FEE $ 

OR 

TOTAL ADDITIONAL 
FEE $ 


(a) ^ No additional fee for Claims is required 

OR 

(b) tm Total additional fee for claims required $ 

FEE PAYMENT 

Attached is a check in the sum of $ 

□ Charge Deposit Account No. 01-2384 the sum of $_ 
A duplicate of this transmittal is attached. 

FEE DEFICIENCY 


If any additional extension and/or fee is required, charge Deposit Account No. 
07-0845. 

AND/OR 

If any additional fee for claims is required, charge Deposit Account No. 07- 
0845. 


7. □ Other: 



Sotiriou 
Reg. No. 46,247 

ARMSTRONG TEASDALE LLP 
One Metropolitan Square, Suite 2600 
St. Louis, MO 63102 
314-621-5070 


MAR 2 i ^OO^ 



Express Mai! No. EV770038038US 


COPY 


143770 
PATENT 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicant: Jinhua Huang 
Serial No.: 10,826,643 
Filed: April 16,2004 

For: METHODS AND APPARATUS FOR 

PROTECTING AN MR IMAGING SYSTEM 


Art Unit: 2836 

Examiner: Leja, Ronald W. 


AMENDMENT 

Mail Stop: Amendment 
Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

In response to the Office Action dated December 1, 2005, please amend the 
above identified application as follows. 


MAR 2 4 2008 


Express Mail No. EV770038038US 

IN THE CLAIMS 

1. (currently amended) A method of protecting an MR imaging magnet 
including a plurality of coil groups, said method comprising: 

connecting at least one first diode between terminals of a first coil group; 

connecting at least one second diode between terminals of a second coil group, 
wherein the second group is connected to the first coil group via a separation line; and 

connecting at least one quench heater b e tween w ith the separation line and 
with the first and second diodes , wherein a voltage across the first coil group is equal 
to a sum of voltages across the at least one first diode and the at least one quench 
heater, and wherein an amoimt of current flowing through the at least one quench 
heater is different than an amount of current flowing through the at least one first 
diode . 

2. (original) A method in accordance with Claim 1 wherein said 
connecting at least one first diode between terminals of a first coil group comprises 
connecting at least one first diode between terminals of a first coil group, wherein the 
first coil group comprises at least a portion of a main coil and at least a portion of a 
shielding coil. 

3. (canceled) 

4. (currently amended) A method in accordance with Claim 3 Claim 1 
further comprising connecting at least one dump resistor in series with at l e ast one of 
the first and s e cond diode. 

5. (currently amended) A method in accordance with Claim 1 further 
comprising connecting at least one dump resistor in series with at l e ast ono of the first 
«id-second diode. 

6. (original) A method in accordance with Claim 5 further comprising 
connecting at least one shunt resistor in parallel with the quench heater. 
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7. (original) A method in accordance with Claim 5 further comprising 
connecting at least one protecting diode in parallel with the quench heater. 

8. (original) A method in accordance with Claim 1 further comprising 
connecting at least one shxmt resistor in parallel with the quench heater. 

9. (original) A method in accordance with Claim 1 further comprising 
connecting at least one protecting diode in parallel with the quench heater. 

10. (original) A method in accordance with Claim 1, wherein said 
connecting at least one first diode between terminals of a first coil group comprises 
connecting at least two first diodes between terminals of the first coil group such that 
one first diode is positioned with a polarity opposite a polarity of another first diode, 
wherein said connecting at least one second diode between terminals of a second coil 
group comprises connecting at least two second diodes between terminals of the 
second coil group such that one second diode is positioned with a polarity opposite a 
polarity of another second diode. 

1 1 . (currently amended) A method for adjusting energy input to a quench 
heater, said method comprising: 

connecting at least one diode in series or parall e l with the qu e nch h e at e r and iii 
parallel with at l e ast one coil a dump resistor: and 

connecting at l e ast on e shunt r e sistor in series with the diod e to adjust e n e rgy 
input to th ea quench heate r, the at least one diode, and the dump resistor in parallel 
with a coil group of a magnetic resonance imaging system, wherein a voltage across 
the coil group is equal to a sum of voltages across the quench heater, the at least one 
diode, and the dimip resistor . 

12. (currently amended) A method for adjusting a current flowing through 
a coil quench heater, said method comprising: 

connecting at least one quench heater to a coil separation line separating at 
l e ast on e a first coil group fi*om anoth e r coil group such that th e qu e nch h e ater is in 
parallol to at l e ast on e coil group; and a second coil group: 
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connecting at least one shunt resistor or protecting diode in parallel to the 
q uenc h heater to adj ust the current flowin g through the coil quench heater : and 

connecting a quench protection diode and the at least one quench heater in . 
parallel with the first coil group, wherein a voltage across the first coil group is equal 
to a sum of voltages across the quench protection diode and the at least one quench 
heater, and wherein an amount of current flowing through the at least one quench 
heater is different than an amount of current flowing through the quench protection 
diode . 

13. (currently amended) A quench protection circuit comprising: 
a first coil group; 

a second coil group; 

a coil separation line connecting said first group to said second group; 

a first quench heater connected to said coil separation line; and 

a first diode in s e ries with said first quench heater such that said first diod e 
and said first quench heater are coupled in p arallel at least on e of w ith said first coil 
group and said second coil group , wherein a voltage across the first coil group is equal 
to a sum of voltages across the first diode and the first quench heater, and wherein an 
amoimt of current flowing through the first quench heater is different than an amount 
of current flowing through the first diode . 

14. (currently amended) A circuit in accordance with Claim 13 fijrther 
comprising a second diode positioned in sorio s coupled with said first quench heater 
such that said second diode and said quench heater are parallel at least on e of said first 
coil group and to said second coil group, wherein said second diode is parall e l with 
r e sp e ct to said first diod e and p ositioned with a polarity opposite a polarity of said 
first diode. 

15. (currently amended) A circuit in accordance with Claim 14 fiirther 
comprising: 
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a second quench heater connected to said coil separation Hne, and 


a third diode i 


t coupled to said second quench heater such that said 


third diode and said second quench heater are parallel said second coil group , wh e r e in 
said firot diode and oaid first quonch hoator are parall e l said first coil group . 

16. (original) A circuit in accordance with Claim 15 further comprising at 
least one shunt resistor cormected to said coil sep^ation line in parallel to said first 
quench heater and said second quench heater. 

17. (original) A circuit in accordance with Claim 16 wherein the first coil 
group comprises at least a portion of a main coil and at least a portion of a shielding 
coil. 

18. (original) A circuit in accordance with Claim 13 wherein the first coil 
group comprises at least a portion of a main coil and at least a portion of a shielding 
coil. 

19. (currently amended) A circuit in accordance with Claim 18 further 
comprising: 

a second quench heater connected to said coil separation line, and 

a second diode in s e ries coupled with said second quench heater such that said 
second diode and said second quench heater are parallel said second coil groups 
wherein said first diod e and said first qu e nch heat e r ar e parall e l s aid first coil group . 

20. (currently amended) A circuit in accordance with Claim 13 fiirther 
comprising: 

a second quench heater connected to said coil separation line, and 

a second diode in serie s coupled with said second quench heater such that said 
second diode and said second quench heater are parallel said second coil groups 
wh e r e in s aid first diod e and said first quench h e ater ore porall o l said first coil group . 

21 . (currently amended) A circuit in accordance with Claim 20 further 

comprising a third diode positioned in parall e l coupled with said second quench heater 

'~* • - - - 
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such that said third diode and said second quench heater are parallel said second coil 
group, wherein said second diode is parallel said first diod e and p ositioned with a 
polarity opposite a polarity of said first diode. 

22. (currently amended) A circuit in accordance with Claim 13 further 
comprising at least one of: 

a ohunt reoistor positioned in seri e s with the first diod e to adjust energy input 
to the first quench h e ater, and 

a shunt resistor positioned in parallel to the first quench heater to adjust the 
current flowing through the quench heater. 

23. (currently amended) A magnetic resonance imaging (MRI) system 
comprising: 

a radio firequency (RF) coil assembly for imaging a subject volume; 

a computer coupled to said RF coil, said computer configured to generate 
images of a scanned object; and 

a magnetic resonance imaging magnet having a quench protection circuit, said 
quench protection system comprising: 


a first coil group; 
a second coil group; 

a coil separation line connecting said first group to said second group; 

a first quench heater connected to said coil separation line; and 

a first diode in s e rios with said first qu e nch h e at e r such that said first 


diod e and said first quench heater are coupled in p arallel at loaot one of w ith said first 
coil group and said second coil group , wherein a voltage across the first coil CToup is 
equal to a sum of voltages across the first diode and the first quench heater, and 
wherein an amount of current flowing through the first quench heater is different than 
an amount of current flowing through the first diode . - • • - „ 
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24. (currently amended) A rnethod of protecting an MR imaging magnet 
including a plurality of coil groups, said method comprioing providing a qu e nch 
protection circuit configured such that iii accordance with Claim 1 wherein the first 
and second coil groups have a substantial zero eddy current time const aht. 

25. (currently amended) A method of protecting, an MR imaging magnet 
including a plurality of coil groups including a first coil group and a second coil 
group , said method comprisin g providing a quench prot e ction circuit configured such 

fHnt- 
TXiirc. 

connecting a first diode with the first coil group: 

connecting the second coil group with the first coil group via a separation line: 

and 

connecting a quench heater 'with the separation line and with the first diode, 
wherein a voltage across the first coil group is equal to a sum of voltages across the 
first diode and the quench heater, and wherein an amount of current flowing through 
the quench heater is different than an amount of current flowing through the first 
diode, and wherein the first and second coil groups have substantially no unbalanced 
quench forces during quench events. 

26. (currently amended) A method of prot e cting an MR imaging magnet 
including a plurality of coil groups, said method comprising providing a qu e nch 
protection circuit configured such that in accordance with Claim 1 wherein the first 
and second coil groups have substantially small fringe field blooming during quench 
events. 
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Remarks 

The Office Action mailed December 1, 2005 has been carefully reviewed and 
the following remarks have been made in consequence thereof. 

Claims 1 , 2, and 4-26 are now pending in this application. Claims 1 -26 are 
rejected. Claim 3 is canceled without prejudice, waiver, or disclaimer. Claims 1, 4, 5, 
11-15, and 19-26 have been amended. No new matter has been added. 

The rejection of Claims 1-1 1, 21, and 22 under 35 U.S.C §112, second 
paragraph, is respectfiiUy traversed. Claim 3 has been canceled. Applicant has 
amended Claims 1, 4, 5, 11,21, and 22. Claims 2 and 6-10 depend, directly or 
indirectly, from independent Claim 1 . Accordingly, Applicant respectfully submits 
that Claims 1-11, 21, and 22 particularly point out and distinctly claim the subject 
matter which the Applicant regards as his invention. Hence, Applicant respectfully 
requests that the section 112 rejection to Claims 1-11,21, and 22 be withdrawn. 

The rejection of Claims 1-3, 8-15, 18-22, and 24-26 under 35 U.S.C. § 102(b) 
as being anticipated by Huang et al. (U.S. Patent No. 6,147,844) is respectfully 
traversed. 

Huang et al. describe a quench protection circuit for persistant 
superconducting magnets for magnetic resonance imaging. The quench protection 
circuit includes a series of connected magnet coils (16 and 17) that are shunted by a 
plurality of heaters (31, 32, 33 and 34) with a plurality of diodes (35 and 36) 
connected in parallel in a reverse polarity connection with an emitter of each 
connected to a collector of the other (column 3, lines 26-30^ Figure 2). A reverse 
polarity diode circuit (137) includes a plurality of diodes (138 and 139) connected in 
series with parallel heater circuit (31, 32, 33, 34) and across the magnet coils (column 
4, lines 54-56, Figure 3). 

Claim 1 recites a method of protecting an MR imaging magnet including a 
plurality of coil groups, the method comprising '^connecting at least one first diode 
between terminals of a first coil group; connecting at least one second diode between 
terminals of a second coil group, wherein the second group is connected to the first 
coil group via a separation line; and connecting at least one quench heater with the'^ 
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separation line and with the first and second diodes, wherein a voltage across the first 
coil group is equal to a sum of voltages across the at least one first diode and the at 
least one quench heater, and wherein an amount of current flowing through the at 
least one quench heater is different than an amount of current flowing through the at 

least one first diode." 

Huang et al. do not describe or suggest a method of protecting an MR imaging 
magnet as recited in Claim 1 . Specifically, Huang et al. do not describe or suggest a 
voltage across the first coil group is equal to a sum of voltages across the at least one 
first diode and the at least one quench heater, and where an amount of current flowing 
through the at least one quench heater is different than an amount of current flowing 
through the at least one first diode. Rather, Huang et al. describe an MRJ protection 
circuit including a series of connected magnet coils that are shunted by a plurality of 
heaters with a plurality of diodes connected in parallel. The MRI protection circuit 
including a series of connected magnet coils that are shunted by a plurality of heaters 
with a plurality of diodes connected in parallel is shown in Figure 2 of Huang et al. A 
reverse polarity diode circuit includes a plurality of diodes connected in series with 
the heaters and across the magnet coils as shown in Figure 3 of Huang et al. 
Accordingly, for the reasons set forth above. Claim 1 is submitted to be patentable 
over Huang et al. 

Claim 3 has been canceled. Claims 2, 8-10, 24, and 26 depend firom 
independent Claim 1. When the recitations of Claims 2, 8-10, 24, and 26 are 
considered in combination with the recitations of Claim 1, Applicant submits that 
Claims 2, 8-10, 24, and 26 Hkewise are patentable over Huang et al. 

Claim 1 1 recites a method for adjusting energy input to a quench heater, the 
method comprising "connecting at least one diode in series with a dump resistor; and 
coimecting a quench heater, the at least one diode, and the dump resistor in parallel 
with a coil group of a magnetic resonance imaging system, wherein a voltage across 
the coil group is equal to a sxmi of voltages across the quench heater, the at least one 
diode, and the dump resistor." 

Huang et al. do not describe or suggest a method for adjusting energy input to 
a quench heater as recited in Claim 1 1 . Specifically, Huang et al, do not describe or ■ ^ ^ ' ^ 
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suggest connecting a quench heater, at least one diode, and a dump resistor in parallel 
with a coil group of a magnetic resonance imaging system, where a voltage across the 
coil group is equal to a sum of voltages across the quench heater, the at least one 
diode, and the dump resistor, and where the at least one diode is in series with the 
dump resistor. Rather, Huang et al. describe an MRI protection circuit including a 
series of connected magnet coils that are shunted by a pluraHty of heaters with a 
plurality of diodes connected in parallel. The MRI protection circuit including a 
series of connected magnet coils that are shunted by a pluraHty of heaters with a 
plurality of diodes connected in parallel is shown in Figure 2 of Huang et al. A 
reverse polarity diode circuit includes a plurality of diodes connected in series with 
the heaters and across the magnet coils as shown in Figure 3 of Huang et al. 
Accordingly, for the reasons set forth above. Claim 1 1 is submitted to be patentable 
over Huang et al. 

Claim 12 recites a method for adjusting a current flowing through a coil 
quench heater, the method comprising "connecting at least one quench heater to a coil 
separation line separating a first coil group fi*om a second coil group; connecting at 
least one shimt resistor or protecting diode in parallel to the quench heater to adjust 
the current flowing through the coil quench heater; and connecting a quench 
protection diode and the at least one quench heater in parallel with the first coil group, 
wherein a voltage across the first coil group is equal to a siun of voltages across the 
quench protection diode and the at least one quench heater, and wherein an amount of 
current flowing through the at least one quench heater is different than an amount of 
current flowing through the quench protection diode." 

Huang et al. do not describe or suggest a method for adjusting a current 
flowing through a coil quench heater as recited in Claim 12. Specifically, Huang et 
al. do not describe or suggest connecting a quench protection diode and the at least 
one quench heater in parallel with the first coil group, where a voltage across the first 
coil group is equal to a sum of voltages across the quench protection diode and the at 
least one quench heater, and where an amount of current flowing through the at least 
one quench heater is different than an amount of current flowing through the quench 
protection diode. Rather, Huang et al. describe an MRI protection circuit including a 
series of connected magnet coils that are shunted by a plurality of heaters with a 
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plurality of diodes connected in parallel. The MRI protection circuit including a 
series of connected magnet coils that are shunted by a plurality of heaters with a 
plurality of diodes connected in parallel is shown in Figure 2 of Huang et al. A 
reverse polarity diode circuit includes a plurality of diodes connected in series with 
the heaters and across the magnet coils as shown in Figure 3 of Huang et al. 
Accordingly, for the reasons set forth above. Claim 12 is submitted to be patentable 
over Huang et al. 

Claim 13 recites a quench protection circuit comprising "a first coil group; a 
second coil group; a coil separation line connecting said first group to said second 
group; a first quench heater connected to said coil separation line; and a first diode 
and said first quench heater are coupled in parallel with said first coil group, wherein 
a voltage across the first coil group is equal to a sum of voltages across the first diode 
and the first quench heater, and wherein an amount of current flowing through the 
first quench heater is different than an amount of current flowing through the first 
diode." 

Huang et al. do not describe or suggest a quench protection circuit as recited in 
Claim 13. Specifically, Huang et al. do not describe or suggest a first diode and the 
first quench heater are coupled in parallel with the first coil group, where a voltage 
across the first coil group is equal to a sum of voltages across the first diode and the 
first quench heater, and where an amount of current flowing through the first quench 
heater is different than an amount of current flowing through the first diode. Rather, 
Huang et al. describe an MRI protection circuit including a series of connected 
magnet coils that are shunted by a plurality of heaters with a plurality of diodes 
connected in parallel. The MRI protection circuit including a series of coimected 
magnet coils that are shunted by a plurality of heaters with a plurality of diodes 
cormected in parallel is shown in Figure 2 of Huang et al. A reverse polarity diode 
circuit includes a plurality of diodes connected in series with the heaters and across 
the magnet coils as shown in Figure 3 of Huang et al. Accordingly, for the reasons set 
forth above. Claim 13 is submitted to be patentable over Huang et al. 

Claims 14, 15, and 18-22 depend, directly or indirectly, from independent 
Claim 13. When the recitations of Claims 14, 15, and 18-22 are considered in 
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combination with the recitations of Claim 13, Applicant submits that Claims 14, 15, 
and 1 8-22 likewise are patentable over Huang et al. 

Claim 25 recites a method of protecting an MR imaging magnet including a 
plurality of coil groups including a first coil group and a second coil group, said 
method comprising "connecting a first diode with the first coil group; coxmecting the 
second coil group with the first coil group via a separation line; and connecting a 
quench heater with the separation line and with the first diode, wherein a voltage 
across the first coil group is equal to a sum of voltages across the first diode and the 
quench heater, and wherein an amount of current flowing through the quench heater is 
different than an amount of current flowing through the first diode, and wherein the 
first and second coil groups have substantially no unbalanced quench forces during 
quench events." 

Huang et al. do not describe or suggest a method of protecting an MR imaging 
magnet as recited in Claim 25. Specifically, Huang et al. do not describe or suggest a 
voltage across the first coil group is equal to a sum of voltages across the first diode 
and the quench heater, and where an amount of current flowing through the quench 
heater is different than an amount of current flowing through the first diode. Rather, 
Huang et al. describe an MRI protection circuit including a series of connected 
magnet coils that are shunted by a plurality of heaters with a plurality of diodes 
connected in parallel. The MRI protection circuit including a series of connected 
magnet coils that are shunted by a plurality of heaters with a plurality of diodes 
connected in parallel is shown in Figure 2 of Huang et al. A reverse polarity diode 
circuit includes a plurality of diodes connected in series with the heaters and across 
the magnet coils as shown in Figure 3 of Huang et al. Accordingly, for the reasons set 
forth above. Claim 25 is submitted to be patentable over Huang et al. 

For at least the reasons set forth above. Applicant respectfiiUy requests that the 
Section 102 rejection of Claims 1-3, 8-15, 18-22, and 24-26 be withdrawn. 

The rejection of Claim 23 under 35 U.S.C. § 103(a) as being impatentable over 
Huang et al. is respectfully traversed. 

Huang et al. is described above. 
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Claim 23 recites a magnetic resonance imaging (MRI) system comprising "a 
radio frequency (RF) coil assembly for imaging a subject volume; a computer coupled 
to said RF coil, said computer configured to generate images of a scanned object; and 
a magnetic resonance imaging magnet having a quench protection circuit, said quench 
protection system comprising: a first coil group; a second coil group; a coil separation 
line connecting said first group to said second group; a first quench heater connected 
to said coil separation line; and a first diode and said first quench heater are coupled 
in parallel with said first coil group, wherein a voltage across the first coil group is 
equal to a sum of voltages across the first diode and the first quench heater, and 
wherein an amount of current flowing through the first quench heater is different than 
an amount of current flowing through the first diode." 

Huang et al. do not describe or suggest a magnetic resonance imaging (MRI) 
system as recited in Claim 23. Specifically, Huang et al. do not describe or suggest a 
first diode and the first quench heater are coupled in parallel with the first coil group, 
where a voltage across the first coil group is equal to a sum of voltages across the first 
diode and the first quench heater, and where an amount of current flowing through the 
first quench heater is different than an amount of current flowing through the first 
diode. Rather, Huang et al. describe an MRI protection circuit including a series of 
connected magnet coils that are shunted by a plurality of heaters with a plurality of 
diodes connected in parallel. The MRI protection circuit including a series of 
connected magnet coils that are shunted by a plurality of heaters with a plurality of 
diodes connected in parallel is shown in Figure 2 of Huang et al. A reverse polarity 
diode circuit includes a plurality of diodes connected in series with the heaters and 
across the magnet coils as shown in Figure 3 of Huang et al. Accordingly, for the 
reasons set forth above. Claim 23 is submitted to be patentable over Huang et al. 

In addition to the arguments set forth above. Applicant respectfiilly submits 
that the Section 103 rejection of Claim 23 over Huang et al. alone is not a proper 
rejection. As is well established, the mere assertion that it would have been obvious 
to one of ordinary skill in the art to have modified Huang et al. to obtain the claimed 
recitations of the present invention does not support a prima facie obvious rejection. 
Rather, each allegation of what would have been an obvious matter of design choice 
must always be supported by citation to some reference work recognized as standard 
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in the pertinent art and the Applicant given the opportunity to challenge the 
correctness of the assertion or the notoriety or repute of the cited reference. Applicant 
has not been provided with the citation to any reference supporting the combination 
made in the rejection. The rejection, therefore, fails to provide the Applicant with a 
fair opportunity to respond to the rejection, and fails to provide the Applicant with the 
opportunity to challenge the correctness of the rejection. Of course, such 
combinations are impermissible, and for this reason alone, Applicant requests that the 
Section 103 rejection of Claim 23 be withdrawn. 

For at least the reasons set forth above. Applicant respectfully requests that the 
Section 103 rejection of Claim 23 be withdrawn. 

The rejection of Claims 4-7, 16, and 17 under 35 U.S.C. § 103(a) as being 
unpatentable over Huang et al. and further in view of Gross et al. (U.S. Patent 
5,650,902) is respectfully traversed. 

Huang et al. is described above. 

Gross et al. describe a superconducting-magnet electrical circuit (12) (Figure 
3). The superconducting-magnet electrical circuit includes a bipolar current-bypass 
electrical-circuit element (16). The bipolar current-bypass electrical-circuit element 
includes first and second diodes (46 and 48) opposingly coupled together in parallel 
(column 4, lines 40-44). The superconductive-magnet electrical circuit also contains 
a voltage-clamping device (54) (column 5, lines 27-28). The voltage-clamping device 
includes a resistor (56) having a first lead (58) and a second lead (60), where the first 
lead is coupled in parallel with second and third superconductive-coil portions (20 and 
22) (column 5, lines 28-32). 

Claims 4-7 depend, directly or indirectly, from independent Claim 1 which is 
recited above. Neither Huang et al. nor Gross et al., considered alone or in 
combination, describe or suggest a method of protecting an MR imaging magnet as 
recited in Claim 1. Specifically, neither Huang et al. nor Gross et al., considered 
alone or in combination, describe or suggest a voltage across the first coil group is 
equal to a sum of voltages across the at least one first diode and the at least one 
quench heater, and where an amount of current flowing through the at least one 
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quench heater is different than an amount of current flowing through the at least one 
first diode. Rather, Huang et al. describe an MRI protection circuit including a series 
of connected magnet coils that are shunted by a plurality of heaters with a plurality of 
diodes connected in parallel. The MRI protection circuit including a series of 
connected magnet coils that are shunted by a plurality of heaters with a plurality of 
diodes connected in parallel is shown in Figure 2 of Huang et al. A reverse polarity 
diode circuit includes a plurality of diodes connected in series with the heaters and 
across the magnet coils as shown in Figure 3 of Huang et al. Gross et al. describe a 
superconducting-magnet electrical circuit that includes a bipolar current-bypass 
electrical-circuit element. The bipolar current-bypass electrical-circuit element 
includes first and second diodes opposingly coupled together in parallel. The 
superconductive-magnet electrical circuit also contains a voltage-clamping device. 
The voltage-clamping device includes a resistor having a first lead and a second lead, 
where the first lead is coupled in parallel with second and third superconductive-coil 
portions. The superconducting-magnet electrical circuit is shown in Figure 3 of Gross 
et al. Accordingly, for the reasons set forth above. Claim 1 is submitted to be 
patentable over Huang et al. in view of Gross et al. 

When the recitations of Claims 4-7 are considered in combination with the 
recitations of Claim 1 , Applicant submits that dependent Claims 4-7 likewise are 
patentable over Huang et al. in view of Gross et al. 

Claims 16 and 17 depend, directly or indirectly, from independent Claim 13 
which is recited above. Neither Huang et al. nor Gross et al., considered alone or in 
combination, describe or suggest a quench protection circuit as recited in Claim 13. 
Specifically, neither Huang et al. nor Gross et al., considered alone or in combination, 
describe or suggest a first diode and the first quench heater are coupled in parallel 
with the first coil group, where a voltage across the first coil group is equal to a sum 
of voltages across the first diode and the first quench heater, and where an amoimt of 
current flowing through the first quench heater is different than an amount of current 
flowing through the first diode. Rather, Huang et al. describe an MRI protection 
circuit including a series of connected magnet coils that are shunted by a plurality of 
heaters with a plurality of diodes connected in parallel. The MRI protection circuit 
including a series of connected magnet coils that are shimted by a plurality of heaters 



MAR 2 4 2^08 


Express Mail No. EV770038038US 

with a plurality of diodes connected in parallel is shown in Figure 2 of Huang et al. A 
reverse polarity diode circuit includes a plurality of diodes connected in series with 
the heaters and across the magnet coils as shown in Figure 3 of Huang et al. Gross et 
al. describe a superconducting-magnet electrical circuit that includes a bipolar 
current-bypass electrical-circuit element. The bipolar current-bypass electrical-circuit 
element includes first and second diodes opposingly coupled together in parallel. The 
superconductive-magnet electrical circuit also contains a voltage-clamping device. 
The voltage-clamping device includes a resistor having a first lead and a second lead, 
where the first lead is coupled in parallel with second and third superconductive-coil 
portions. The superconducting-magnet electrical circuit is shown in Figure 3 of Gross 
et al. Accordingly, for the reasons set forth above, Claim 13 is submitted to be 
patentable over Huang et al. in view of Gross et al. 

When the recitations of Claims 16 and 17 are considered in combination with 
the recitations of Claim 13, Applicant submits that dependent Claims 16 and 17 
likewise are patentable over Huang et al. in view of Gross et al. 

For at least the reasons set forth above. Applicant respectfully requests that the 
Section 103 rejection of Claims 4-7, 16, and 17 be withdrawn. 

Moreover, Applicant respectfully submits that the Section 103 rejection of 
Claims 4-7, 16, and 17 is not a proper rejection. As is well established, obviousness 
cannot be established by combining the teachings of the cited art to produce the 
claimed invention, absent some teaching, suggestion, or incentive supporting the 
combination. Neither Huang et al. nor Gross et al., considered alone or in 
combination, describe or suggest the claimed combination. Furthermore, in contrast 
to the assertion within the Office Action, Applicant respectfully submits that it would 
not be obvious to one skilled in the art to combine Huang et al. with Gross et al. 
because there is no motivation to combine the references suggested in the cited art 
itself. 

As the Federal Circuit has recognized, obviousness is not established merely 
by combining references having different individual elements of pending claims. Ex 
parte Levengood. 28 U.S.P.Q.2d 1300 (Bd. Pat. App. & Inter. 1993). MPEP 2143.01. 
Rather, there must be some suggestion, outside of Applicant's disclosure, in the prior 
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art to combine such references, and a reasonable expectation of success must be both 
found in the prior art, and not based on AppHcant's disclosure. In re Vaeck . 20 
U.S.P.Q.2d 1436 (Fed. Cir. 1991). In the present case, neither a suggestion or 
motivation to combine the prior art disclosures, nor any reasonable expectation of 
success has been shown. 

Furthermore, it is impermissible to use the claimed invention as an instruction 
manual or "template" to piece together the teachings of the cited art so that the 
claimed invention is rendered obvious. Specifically, one cannot use hindsight 
reconstruction to pick and choose among isolated disclosures in the art to deprecate 
the claimed invention. Further, it is impermissible to pick and choose from any one 
reference only so much of it as will support a given position, to the exclusion of other 
parts necessary to the full appreciation of what such reference fairly suggests to one of 
ordinary skill in the art. The present Section 103 rejection is based on a combination 
of teachings selected from multiple patents in an attempt to arrive at the claimed 
invention. Specifically, Huang et al. teach an MRI protection circuit including a 
series of coimected magnet coils that are shunted by a plurality of heaters with a 
plurality of diodes connected in parallel. A reverse polarity diode circuit includes a 
plurality of diodes connected in series with the heaters and across the magnet coils. 
Gross et al. teach a superconducting-magnet electrical circuit that includes a bipolar 
current-bypass electrical-circuit element. The bipolar current-bypass electrical-circuit 
element includes first and second diodes opposingly coupled together in parallel. The 
superconductive-magnet electrical circuit also contains a voltage-clamping device. 
The voltage-clamping device includes a resistor having a first lead and a second lead, 
where the first lead is coupled in parallel with second and third superconductive-coil 
portions. Since there is no teaching nor suggestion in the cited art for the 
combination, the Section 103 rejection appears to be based on a hindsight 
reconstruction in which isolated disclosures have been picked and chosen in an 
attempt to deprecate the present invention. Of course, such a combination is 
impermissible, and for this reason alone. Applicant requests that the Section 103 
rejections of Claims 4-7, 16, and 17 be withdrawn. 

For at least the reasons set forth above. Applicant respectfully requests that the 
rejections of Claims 4-7, 16, and 17 under 35 U.S.C. 103(a) be withdrawn. 
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In view of the foregoing amendment and remarks, all the claims now active in 
this application are believed to be in condition for allowance. Reconsideration and 
favorable action is respectfully solicited. 



Evan R.^otiriou 
Registration No. 46,247 
ARMSTRONG TEASDALE LLP 
One Metropolitan Square, Suite 2600 
St. Louis, Missouri 63102-2740 
(314) 621-5070 
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Attachment(s) 

1 . □ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. la Information Disclosure Statements (PTO-1449 or PTO/SB/08), 

Paper No./Mail Date 3/1/2006 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 


5. □ Notice of Informal Patent Application (PTO-152) 

6. S Interview Summary (PTO-413), 

Paper No./Mail Dale 5/10/2006 . 

7. H Examiner's Amendment/Comment 

8. 13 Examiner's Statement of Reasons for Allowance 
9. □ other . ia/^jfl/M/ 
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AppUcation/ Control Number: 10/826,643 P^g^ ^ 

Art Unit: 2836 ^ 

An Examiner's Amendment to the record appears below. Should the changes 

and/ or additions be unacceptable to AppUcant, an amendment may be filed as 

provided by 37 CFR 1,312. To ensure consideration of such an amendment, it MUST 

be submitted no later than the payment of the Issue Fee. 

IN THE CLAIMS : 

Claim 1, line 6, after "heater" insert - directiy -- and in Une 7, before "equal" 
insert — at least --. 

Claim 12, line 3, after "heater" insert - directly 
Claim 13, line 5, after "heater" insert - directly 
Claim 23, line 11, after "heater" insert - directly 
Claim 25, line 8, after "heater" insert - directly -. 

Authorization for this Examiner's Amendment was given in a telephone 
interview with Mr. Nish on 5/ 10/2006. y 

The following is an Examiner's Statement of Reasons for Allowance: The 
changes above were deemed necessary to further distinguish the instant claim 
language from the Prior Art of Record. Having the quench heater(s) directly connected 
with the separation line, as found throughout Applicant's Figures, in combination with 
the remaining limitations found within the Independent Claims 1, 12, 13, 23 and 25 is 
not disclosed by the Prior Art of Record. Claim 1 1 requires the series connection of a 
. dump resistor, diode and quench heater to be in parallel with a coil group. Gross et 
al. (5,650,903) does teach the heater in direct connection with a separation Une, but 
there is no motivation, except hindsight, for modifying the Reference so as to make 
obvious the other limitations within the combination. There does not appear to be 
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Copy 


AppUcation/ Control Number: 10/826.643 ^ 
Art Unit: 2836 

strong motivation for modifying any of the References so as to make obvious the 

claimed combinations. 

Any comments considered necessary by Applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earUer communications from the 
examiner should be directed to Ronald W. Leja whose telephone number is (571)272- 
2053. The; examiner can normally be reached on Monday thru Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on (571)272-2800. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infoimation regarding the status of an appUcation may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
pubUshed applications may be obtained from either Private PAIR or PubUc PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Application No. 


Appllcant(s) 


10/826.643 


HUANG. JINHUA 


Interview Summary 


Examiner 


Art Unit 


Ronald W. Leja 


2836 


All participants (applicant, applicant's representative. PTO personnel): 


{^) Ronald W. Leia , 


(3). 


(2) Mr. Nish . 


(4). 


Date of Interview: 10 May 2006 . 

Type: a)S Telephonic b)D Video Conference 

c)n Personal [copy given to: !)□ applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)n Yes e)l3 No. 
If Yes. brief description: . 

Claim(s) discussed: 1.12.13.23 and 25 . 

Identification of prior art discussed: Gross et al. (5.650.903): EP 0758811 A2: Huang et aL (6.147,8441 
Agreement with respect to the claims f)Kl was reached. g)\3 was not reached. h)n N/A. 

Substance of Interview including description of the general nature of what was agreed to If an agreement was 
reached, or any other comments: Add some claim language to Indep endent Claims 1, 12, 13, 23 and 25 so as to 
further distinguish the claims from the Prior Art of Record. . 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS 
INTERVIEW DATE. OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM. WHICHEVER IS LATER. TO 
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview 
requirements on reverse side or on attached sheet. 
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Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 


U.S. Patent and Trademark Office 
PTOL-413(Rev. 04-03) 


Interview Summary 


Paper No. 20060510 



Copy 


Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP). Section 713.04, Substance of Interview Must be Made of Record ,. „ .o* ko «aH« «f r«rorrf tn the 

A complete written statement as to the substance of any face-to4ace. video conference, or telephone interview with regard to an application must be made of record In the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 

In every instance where reconsideration Is requested in view of an interview with an examiner, a complete written statement of the reasons presented H^®i"*f '^®y J? 
warranting favorable action must be filed by the applicant An Interview does not remove the necessity for reply to Office action as speafied m §§ i.n i, i.i Jo. t'So «J.o.o. lo^j 

37 CFR §1.2 Business to be transacted in writing. o t t h 

All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or asents at the Pa em aw 
Trademark Office is unnecessary. The action of the Patent and Trademaric Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 


The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. , i- »• n i 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application tile, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. t. ^ 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during tne 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is othenwise provided for in SecUon 812.01 of the iWanual of Patent Examining Procedure, o'' PO'""fJ9 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures befow. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The interview Summary Forni shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the Interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional con-espondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 

- Application Number (Series Code arid Serial Number) 

- Name of applicant 

- Name of examiner 

- Date of interview 

- Type of interview (telephonic, video-conference, or personal) 

- Name of partidpant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

- An Indication whether or not an exhibit was shown or a demonstration conducted 

- An Identification of the specific prior art discussed 

- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability Is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form Is not an attachment to a signed Office action) 

It Is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to Include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should Include at least the following applicable items: 

1) A brief description of the nature of any exhibit shown or any demonstration conducted. 

2) an identification of the claims discussed. 

3) an identification of the specific prior art discussed, 

4) an identificaUon of the principal proposed amendments of a substantive nature discussed, unless these are already descnbed on the 
Interview Summary Form completed by the Examiner, 

5) a brief Identification of the general thrust of the principal arguments presented to the examiner. 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments Is sufficient If the general nature or thrust of the principal arguments made to the 
examiner can be understood In the context of the applicaUon file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 

7) If appropriate, the general results or outcome of the Interview unless already described In the Interview Summary Form completed by 
the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record Is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's versiqri of the,., . . - 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication. "Interview Reqpjrd OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. r- ' 
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